Targeting PPARα for the Treatment and Understanding of Cardiovascular Diseases.
Three members of the peroxisome proliferator-activated receptor (PPAR) family, PPARα, PPARγ, and PPARβ/δ, have been investigated widely over the past few decades. Although the roles of these PPARs and their agonists/antagonists were defined in clinical and basic studies, the conflicting results from these studies indicate that more analysis is needed to understand the roles of PPARs. PPARα is a ligand-activated transcription factor that contributes to the regulation of a variety of processes, ranging from inflammation and immunity to nutrient metabolism and energy homeostasis. In this review, we focus on the function and mechanisms of PPARα in the cardiovascular system under various pathological conditions, including vascular and heart injury, blood pressure regulation, and lipid disorder-related cardiovascular injury, as well as its polymorphisms and pharmacogenetic associations with cardiovascular diseases. The anti-inflammatory effect of PPARα in cardiovascular injury is mainly through inhibition of pro-inflammatory signaling pathways and improvement of the lipid profile. Moreover, PPARα also modulates the activity of endothelial nitric oxide synthase and resets the renin-angiotensin system to regulate vascular tone. PPARα gene variants appear to be associated with some cardiovascular risk factors, such as higher plasma lipid levels, cardiac growth, and increased risk of coronary artery disease. Nowadays, novel PPARα drugs with broad safety margins and therapeutic potential for metabolic syndrome and cardiovascular diseases are being developed and applied in the clinical setting. The insights from the current review shed new light on areas of further study and provide a better understanding of the role of PPARα in cardiovascular diseases.